Worldwide, more than 1.2 million people are killed and 50 million are disabled every year because of road traffic collisions (RTCs).[@ref1] This global problem has increased in the last two decades. The large increase in the number of vehicles and high speed roads has accounted for this increase in high-income countries,[@ref2] including the Gulf Cooperation Council (GCC) countries.[@ref3][@ref4] A speed-injury curve shows clearly the strong relationship between high speed and severity of injury.[@ref5][@ref6] Energy increases exponentially with an increase in velocity, leading to an increase in serious and fatal collisions. Seatbelts are the most important motor vehicle crash safety innovation that are capable of reducing the morbidity and mortality of RTCs.[@ref7][@ref8] Despite this, seatbelts remain underused in many parts of the world as well as in the GCC countries.[@ref3][@ref4][@ref9] This study aimed to evaluate the correlation between seatbelt non-compliance of vehicle occupants and vehicle occupant mortality rates in the GCC countries and other high-income countries.

METHODS {#sec1-1}
=======

 {#sec2-1}

### Data retrieval and entry {#sec3-1}

Data for GCC countries and other high-income countries were retrieved from the World Health Organization (WHO) road traffic injury prevention global status report on road safety.[@ref10] These data were collected in the year 2007 using a self-administered questionnaire implemented in each country by the National Data Coordinator of that country. Data included the country population for 2007, gross national income (GNI) per capita per US dollar, number of registered vehicles and estimated number of road traffic deaths per 100 000 population.

High-income countries were defined as having a GNI of \$11 456 per capita or more.[@ref10] Data on overall seatbelt compliance percentages for 22 countries is retrievable from the WHO road traffic injury prevention report published in 2008. The data in this report is from peer-reviewed articles, urban, and hospital-based studies. The most representative study was selected.[@ref2] The seatbelt compliance percentage data for the other countries were searched by using MEDLINE, Google and Google Scholar searching engines. Terms used for the search were seatbelt, compliance, and names of individual countries. The overall seatbelt compliance percentages for all occupants including the driver, front seat passengers and back seat passengers were calculated. Neither the drivers' nor the front seatbelt passengers' compliance percentage alone was used as an alternative for the overall compliance. By using this search, the overall compliance percentages for seven more countries were found including: Canada,[@ref11] Kuwait,[@ref4] Qatar,[@ref3] Saudi Arabia,[@ref12] Sweden,[@ref13] United Arab Emirates (UAE),[@ref9] and the United States (US).[@ref14] By this approach, data on overall seatbelt compliance for a total number of 29 countries were found. The countries were divided into two groups. The first group included the GCC countries (n=6; Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the UAE) and the second group included all other high-income countries (n=37). All GCC courtiers were high-income countries except Oman, which is a middle-income country.[@ref10]

### Outcome measures and statistical analyses {#sec3-2}

The four-wheel vehicle occupant death rate was calculated by multiplying the estimated road traffic death rate by the percentage of four-wheeled vehicle driver deaths. Seatbelt non-compliance percentage was calculated by subtracting seatbelt compliance percentage from 100%. The vehicle per person ratio was calculated by dividing the number of registered vehicles over the population number. Data were entered twice in two separate Excel sheets, and then subtracted from each other to get a value of zero to be sure that the data entry was accurate. The data entry error rate was \<0.1% which was revised and corrected.

The Mann--Whitney U test was used to compare two independent groups and the Spearman rank correlation test was used to study the correlation between two variables.[@ref15] To define how much the available data contributed to the variation of the death rate, a multiple linear regression model was made. Data were tested and transformed to normal distribution to fulfill the assumptions of the model.[@ref16] The best transformations of the model were logarithmic transformation of non-compliance percentage, and death rates, and square root transformation for both GNI and car per person ratio. A P value ≤.05 was considered significant. Data were analyzed with the PASW Statistics version 18, SPSS Inc., Chicago, IL, USA.

RESULTS {#sec1-2}
=======

**[Table 1](#T1){ref-type="table"}** shows the median estimated road traffic death rate, which was significantly higher in the GCC countries (22.5/100 000 population) compared with other high-income countries (9.6/100 000 population) (*P*\< .0001). The median occupant death rate was significantly higher in GCC countries (16.4/100 000) compared with other high-income countries (5.5/100 000) (*P*=.02). There was no significant difference in the median GNI per capita between the two groups (*P*=.8).

###### 

Comparison between GCC countries and other high-income countries in relation to GNI, estimated road traffic and occupants' death rates/100 000 population, seatbelt non-compliance percentage and vehicle per person ratio.
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The median percentage of the overall seatbelt non-compliance was significantly higher in the GCC countries (52%) compared with the high-income countries (14.5%) (*P*\<.001). The median vehicle per person ratio was significantly lower in the GCC countries compared with the other high-income countries (*P*=.04).

In **[Table 2](#T2){ref-type="table"}**, when data of all countries were analyzed using the Spearman rank correlation, a strong correlation was found between occupant death rate and percentages of seatbelt non-compliance (*P*=.008) and between GNI and vehicle/person ratio (*P*=.004). **[Table 3](#T3){ref-type="table"}** shows the multiple linear regression model. The model was significant (*P*=.03, r=.62 and r2=0.38). The logarithmic transformation of seatbelt compliance was the only factor predicting the occupant death rate (*P*=.015).

###### 

Correlations between variables of interest among study countries.
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###### 

Multiple linear regression model defining factors affecting logarithmic transformation of estimated road traffic occupants' death rate (per 100 000).
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DISCUSSION {#sec1-3}
==========

RTC is recognized as a growing problem in the GCC countries. The estimated road traffic death rates in this study were significantly higher in the GCC countries compared with other high-income countries. Seatbelt legislation has been recently implemented in the GCC countries. For example, the seatbelt law was implemented in 1999 in the UAE and in 2000 in Saudi Arabia.[@ref3][@ref12] Nevertheless, seatbelts remain underused in the GCC countries.[@ref9][@ref12] In the present study, seatbelt non-compliance was significantly higher in the GCC countries. This may be one of the main contributing factors in the higher traffic deaths in the GCC countries compared with that of other high-income countries.

Seatbelts are the most important safety device in four-wheel vehicles.[@ref12] They prevent occupant fatalities by approximately 50% in vehicle crashes.[@ref8][@ref17] Many studies showed a significantly higher mortality and injury severity in unbelted compared with belted occupants.[@ref17][@ref18] The multiple linear regression in the present study has shown that seatbelt non-compliance percentage was the only significant predictor of vehicle occupants death rate.

Seatbelts are designed to restrain the vehicle occupants in their seats and prevent them from hitting the vehicle components or being ejected from the vehicle. The National Center for Statistics and Analysis in the US showed that only 1% of the belted patients were ejected from the vehicle in car crashes and more than 70% of those ejected died in the crash.[@ref19] This may explain the high mortality in unbelted occupants. Seatbelts protect occupants by scattering the kinetic energy released through the body skeleton during rapid deceleration of the vehicle. The benefits of seatbelts in reducing head injury exceed the drawbacks of seatbelt-related abdominal injuries.[@ref20][@ref21]

Different factors may contribute to low seatbelt compliance in the GCC countries. Many GCC countries have a seatbelt legislation for front seat passengers, but not for backseat passengers or child restraints.[@ref9] Children require special child seats according to their size and weight.[@ref8] Law enforcement and public education reduce this non-compliance.

The study has also shown a strong correlation between GNI per capita and the vehicle per person ratio. Richer countries have more vehicle ownership rates.[@ref22] The number of registered vehicles is an accessible indicator for the level of motorization.[@ref23] The vehicle per person ratio was significantly lower in the GCC counties compared with other high-income countries. This can be attributed to the presence of a high percentage of low-income expatriate annual workers in the GCC countries who do not own personal vehicles. On the other hand, it was reported that fatalities per vehicle decline rapidly with an increase in country income.[@ref24] At high-income levels, travelers are mostly vehicle passengers rather than pedestrians and thus they are less likely to have serious injuries in a crash. RTC victims in vehicles are more protected compared to the exposed bodies of pedestrians, bicyclists and motorcyclists.[@ref25] Furthermore, passengers increasingly move to safe vehicles, e.g., from two-wheelers to four-wheelers.[@ref26] The present study compared GCC countries with other high-income countries because of the close similarity of high speed roads and vehicles in contrast to lower income countries.

Factors affecting RTC injuries are numerous and include gender, age, vehicle speed, biomechanics of injury and seatbelt usage. Females use seatbelts more often than males,[@ref27][@ref28] and teenagers were less compliant than older people.[@ref17] Many confounders can affect vehicle occupant mortality. These include social, behavioral and economical factors, driving practices, vehicles and roads status, and enforcement of regulations. The culture and the lifestyle in the GCC countries was reported to be associated with dangerous driving habits like speeding, racing, and seatbelt non-compliance.[@ref22] A multiple linear regression model was made to define how much of the variation of occupant death rates is attributed to the studied factors. The correlation of determination (r2) of 0.38 indicates that the studied variables explain only 38% of the variation in the death rate. It is important to acknowledge that many other factors contributing to this death rate were not studied, but among the studied factors, it was found that seatbelt non-compliance was the only significant factor defining occupants death rate in the multiple linear regression model.

In conclusion, the GCC countries have significantly higher RTC mortality rates compared with other high-income countries, which could be related to the high seatbelt non-compliance percentages in these countries. Enforcement of seatbelt usage by law is mandatory so as to reduce the toll of death of road traffic collisions. Governmental and international support is needed to implement programs for mandatory seatbelt usage. Public awareness campaigns showing the importance of seatbelts in preventing serious and fatal injuries can lead to an increase the seatbelt compliance in the GCC countries.
